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mediastinal glands, without any disease elsewhere. The fxces of this anima! 
caused tuberculosis in three guinea-pigs and two rabbits; two swine fed 
remained healthy. 

The f<eces of the sixth cow, E, which had slight tuberculosis of the lungs 
and a mediastinal gland, did not give rise to tuberculosis in any of the 
animals inoculated. Four, Cows A, B, C, and F, out of the five cows wh:ch 
gave positive results showed some tuberculosis of the alimentary tract, but in 
at least one case, Cow C, it was not sufficient to account for the large numbers 
of tubercle bacilli in the fxces. These bacilli must have been coughed up 
from the lungs and swallowed. 

Tuberculosis was present in the uterus of each of the severely infected cows 
and the uterine discharge contained numerous tubercle bacilli. Such a con
dition constitutes another source of infection. 

The milk of two of the cows, Band C, caused, though not invariably, tuber
culosis in guinea-pigs inoculated with relatively small doses. The milk was 
withdrawn from the udder by catheterisation, and post-mortem examination of 
the udders revealed no microscopic evidence of tuberculosis. Small pieces 
were examined histologically by Dr Eastwood and were found to be normal, 
but it is of cotirse impossible positively to exclude microscopical lesions. The 
milk of a third cow, F, caused severe tuberculosis in every guinea-pig which 
lived a suffio~nt period of time aftn inoculation. The udder, except for 
four small nodules in the left hind quarter was normal to the naked eye. The 
animal was very ill at the time the milk was collected. 

The milk of the remaining two cows, D and E, tested did not give rise to 
tuberculosis in any of the animals inoculated. 

The remainder of the Appendix describes in minute detail the results of 
the various experiments. 

THE CURATIVE TREATMENT OF TUBERCULOSIS IN 
CATTLE BY PROFESSOR VON BEHRING'S TULASE
LAKTIN. 1 

IN July 1906 the Argentine Government instructed Prof. Lignieres to lay 
the following proposition before those European scientists who were inter
ested in bovine tuberculosis :-

"The Argentine Government places at the disposal of scientists who believe 
that they are in possession of a reliable cure for tuberculosis the very valuable
breeding cattle imported from Europe which are condemned for failing to 
pass the tuberculin test. These animals will provide material for the tests 
of the said cures. The Argentine Government will defray all expenses." 

The only one who accepted this offer was Prof. von Behring. 
The following were the terms of the agreement between the Argentine 

Government and Prof. von Behring under which the experiments were carried 
out:-

(I) The Argentine Government, being desirous of making some use of 
imported breeding cattle which are condemned because of a reaction to 
tuberculin and are a complete loss, undertakes to fit up a special hospital 
for the reception of such cattle under Prof. von Behring's immediate care. 
All or part of these will be at his disposal, and he undertakes to apply to 

1 Extracted from the Official Report presented by the Commission to the Minister of Agri
culture of the Argentine RepUblic. 
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them his method of cure which he has scientifically tested on guinea-pigs, 
sheep, and cows. 

(2) Prof. von Behring undertakes to send his chief assistant, Dr Paul 
Romer, to Buenos Aires to apply the curative treatment to imported tuber
culous cattle. The period of Dr Romer's stay will be one year. 

(3) When this agreement is signed, Dr Romer will receive 2000 marks as 
~emuneration and to pay the cost of his voyage out. He will receive 1000 
piastres monthly from the day of his arrival in Buenos Aires. At the end of 
his stay he will be paid 1000 piastres for expenses on the return journey. 

(4) Dr Romer, acting on instructions from Prof. von Behring, will be sole 
judge as to the manner and extent of the treatment. He shall not claim to 
have all the imported cattle which react placed at his disposal, but only a 
part of them. 

The right to examine the progress and results of the treatment shall be 
vested in a special Commission appointed by the Minister of Agriculture for 
the purpose. In any case the Commission shall not take part in the manu
facture of the remedy nor claim to hsve the managing of it. 

(5) When, in the opinion of Dr Romer, the cattle under treatment are 
£onsidered as practically cured, he will be required to furnish the Commission 
with proof of it. If the Commission concur, the cured animals will be 
delivered to their respective owners, and their cure will be watched periodi
cally by the said Commission for a period of at least three years. A certain 
number of animals that are treated will be destroyed, and post-mortems made in 
the presence of the Commission, and Dr Romer will have to indicate the results 
of the treatment. Animals which are not cured after six months will be killed, 
and autopsies made. Finally, some tuberculous cattle will be destroyed as 
controls without having undergone treatment. 

(6) The Argentine Government agrees to pay Prof. von Behring for the 
curative product at the rate of I piastre per dose, the trea'ment of each 
animal not exceeding under ordinary circumstances more than ten injections. 

(7) In the event of the Argentine Government or Prof. von Behring con
sidering it useless for Dr Romer to stay till the end of the year, this agreement 
shall be declsred void, without either party having any claim except for the 
1000 piastres before mentioned for Dr Romer's return journey. 

(8) If the results obtained prove the efficacy of the treatment, whether the 
year be complete or not, Prof. von Behring agrees that the Argentine Re
public shall avail itself of his remedy after the departure of his representative. 

The Argentine Government also gave assent to experiments with bovo
vaccin, but this was afterwards withdrawn. 

This agreement resulted in the publication ot an edict relative to the 
formation of the official Commission, representing the Argentine Government, 
to examine the method and the results of the tests. 

Dr Romer reached Buenos Aires on 12th April 1907. 
The Commission at once made the necessary preparations to start the 

experiments, viz., hospital, cattle, staff, etc., and on 14th June Dr Romer 
wrote to the Commission expressing his complete satisfaction with the 
arrangements made. 

The Animals Used for the Experiments. 
As laid down in the first article of the contract between the Argentine 

Government and Prof. von Behring, the animals used in the experiments were 
lmported cattle which had reacted to the tuberculin test on their arrival at 
Buenos Aires. The state of health of the animals was apparently excellent. 

Some of the animals were intrinsically, and because of their pedigree, very 
valuable; and it is no exaggeration to put the value of the forty-eight animals 
used in the experiments at more than 100,000 piastres. 
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The Commission divided the animals into three series, as follows :-
First Series.-Eleven animals, of which eight underwent Prof. von Behring's 

treatment and three were used as controls. 
Second Series.-Thirteen animals,-ten treated and three controls. 
Tltird Series.-Twenty-four animals,-eight controls and sixteen treated. 
The majority of the subjects were young full-grown animals. 
Of the forty-eight, only two in the first series showed any clinical symptoms 

of tuberculosis (Nos. 5 and 40). In one of them a cough was observed, and 
in the other marked acce: eration of respiration during the febrile reaction 
following the injection of tuberculin. 

Of the second series, only No. 54 showed slight snoring, and cow No. 6r 
had a small tumour in the skin on the left side of the lower jaw. 

No animal out of the remaining forty-four showed any sign whatever of 
tuberculosis. 

Tulaselaktin: Professor Ton Behring's Remedy. 
The Commission invited Dr Romer to a special meeting so as to enable 

him to give information with regard to the remedy which he was going to use 
in the treatment of the cattle placed at his disposal. 

The meeting took place on 2nd July I907, and at it Dr Romer made the 
following statements :-

(1) The remedy used had been called tulaselaktin b"cause of its appear· 
ance. 

t2) According to Prof. von Behring's instructions, the remedy would be 
employed as subcutaneous injections in doses prescribed. 

(3) The number of injections made into each animal would depend upon 
its condition and upon observations made during the treatment. 

In the application of the remedy,-as to everything concerning the number 
of injections, the dose of the material, and the duration of treatment,-Dr 
R omer enjoyed the greatest freedom of action. 

The official Commission, in accordance with article 4 of the agreement, 
made no attempt to discover the nature, preparation, or dose of the remedy, 
and demanded no more than that the remedy should be placed at its diSposal. 
So as not to exceed the part assigned to it, either by the agreement hetween 
the Government and Prof. von Behring or the decree of formation, the Com
mission limited itself to taking note of what Dr Romer had been good enough 
to publish with regard to tulaselaktin at the Conference of 2nd July 19°7, 
and also that which Dr Romer himself stated in his letter of 4th January 
1908, which was worded as follows: "Tulaselaktin is not a laboratory secret; 
it is no longer exclusively known to its inventor. Prof. von Behring has 
given minute details of the principle of the manufacture of tulaselaktin in 
Paper No. 12 of the Behringwerk MitteilungCll, and has also previously 
communicated the main principle of the remedy." On this occasion Dr 
R omer recalled the experiments made by Dr Collin with this same tulase
laktin in tuberculosis of the eye. 

On some animals Dr R omer used tulaselaktin made at Marburg, and on 
otbers tulaselaktin prepared by himself at Buenos Aires. 

With the exception of animal No. 37 (which received eleven injections) 
all the cattle received ten injections, which were given during the following 
periods :-

.First Series.-From 26th June to 5th July 1907. 
Second Series -From 13th to 22nd August 1907. 
Third Series.-From 12th to 22nd November 1907 (with the exception of 

cow No. 56, which was injected from 1St to 12th December). 
The treatment thus consisted of ten injections, given during ten consecutive 

days. The subcutaneous injections were made alternately on the left and 
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right sides of the animal. Dr Romer injected into some animals a small dose 
of tulaselaktin, and into others one ten tImes as strong. 

But in both cases Dr Romer gave no indication either of the weight or 
volume of the dose injected. So that throughout the report, where the dose 
employed for each animal is concerned, the Commission limits itself to the 
terms small dose or large dose used by Dr Romer. 

General Idea of the Experiments. 

Since scarcely a single animal showed symptoms of tuberculosis, it was 
decided. with Dr Romer's acquiescence, that no animal should become the 
subject of experiments without first testing it with tuberculin. A batch of 
tuberculous animals having been formed, the Commission and Dr Romer 
decided by drawing lots which of the animals were to be put under treatment 
and which were to act as controls. 

When Dr Romer intimated that he had finished the tulaselaktin injections, 
the animals that had been treated and the controls were taken to the conval
escent field, a few kilometres from the experimental hospital where the animals 
had been treated by Dr Romer. The convalescent field consisted of 10 hectares 
of pasture land, where the animals could graze freely for a. definite number of 
hours daily. In this field there were recently erected stables containing 
enough boxes for the animals used in the experiments. No tuberculous 
animals had been kept either in the field or the buildings. 

In the experimental hospital and at the convalescent field great 
attention was paid to hygiene and the animals received a full and first 
class diet. Before slaughter the animals were submitted to a searching 
clinical examination, to the tuberculin test, and to the ophthalmic and 
cutidermic tests. The post.mortems were always made in Dr Romer's 
presence during his stay in the country. 

The Commission did not restrict itself simply to taking note of the lesions 
found at the post-Illortem. but in every case proceeded to laboratory investi
gation, both histological and bacteriological, to determine the nature of the 
lesions found. The laboratories of the Department National d'Hygiene and 
l'Institut National Bacteriologique were entrusted with these investigations. 

First Series. 

In the middle of June J907 the Commission selected seventeen animals 
which had reacted to tuberculin on landing. These seventeen animals 
received, on the 19th June 1907. a dose of tuberculin. Of the seventeen 
animals only those branded on the horns with the Nos. I, 4, 5, 7, 9, 12, 
37, 38, 39, 40, and 41 reacted. With the exception of cow NO.5, which 
had a cough, and bull No. 40, which showed marked acceleration of respira
tion during the test, no animal showed clinical symptoms or visible lesions 
of tuberculosis. 

The Commission, with Dr Romer's acquiescence, re30lved to make these 
eleven animals the first series; eight were to be treated with von Behring's 
tulaselaktin and three were to serve as controls, the latter being chosen by lot. 

On nnd June lots were drawn by Drs Romer, Bidart, and Lignieres, with 
the following result :-

Animals to be treated.-Cows Nos. 1,4,5, and 12, and bulls Nos. 37, 38, 
39, and 40. 

Controls.-Cows Nos. 7 and 9, and bull No. 41. 
At 10 a.m. on 26th June Dr Romer commenced the treatment. 
On 16th July 1907 Dr Romer informed the Commission that he had 

provisionally terminated the treatment of the first series of animals. These 
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animals had each received ten injections of tulaselaktin, with the exception of 
bull No. 37, which had received eleven. As Dr Romer's communication 
ought to have resulted in the transport of these animals to the convalescent 
field, and thus set free the experimental hospital for the reception of the 
second series of animals, the Commission thought it proper to ask Dr Romer 
what" provisional termination of the treatment" meant. Dr Romer replied 
that he used the term so that the Commission might not be surprised if 
he should have to ask that the treated animals should be sent back to him, as 
in some cases Prof. von Behring might insist on a repetition of the treatment. 

On I~t September 1907 Dr Romer informed the Commission that the 
animals of this series were fit to be removed from the hospital and taken to 
the convalescent field. The Commission, at its meeting on 4th September, 
resolved to allow the movement of the animals after receiving the assurance 
of Dr Romer that the cattle would be under the best of conditions at the 
convalescent field, where they remained until they were slaughtered. 

The control animals were kept under exactly the same conditions as those 
treated with tulaselaktin. 

In addition to the first tuberculin test carried out on 19th June before the 
commencement of treatment, all the animals of this series were subjected 
to the test on 28th August, 24th October, 17th December 1907, and 24th 
January 1908. The Commission also decided that all the animals of the 
first series, both those treated with tulaselaktin and the controls, should be 
subjected to the ophthalmo-cutidermic test, proposed by Prof. Lignieres. 

Slaughter of the Animals of the First Series. 

Up to 26th December 1907, i.e., six months after the commencement of 
the treatment, Dr Romer had not notified the Commission of the practical 
recovery of a single animal of the first series. On being requested by the 
Commission to furnish the evidence of the results obtained by the treatment, 
Dr Romer requested a few days grace so that he might receive instructions 
from Prof. von Behring before handing in his report. 

On 4th January 1908 Dr Romer presented to the Commission a report, 
which contained the following :-

"Prof. von Behring has instructed me to pronounce as practically recovered 
all animals in which sensibility to tuberculin has disappeared. 

"Taking into account the difficulty of interpreting the reactions of the first 
series of animals, tested with an increased dose of tuberculin, and the observa
tions made in the second series on the contingent phenomenon of a local 
immunisation, I do not think I am justified in declaring a single animal of 
the first series to have recovered. And further, Prof. von Behring, in a 
publication made in September 1907 referring to experiments carried out in 
the Argentine, states that 'if the result agrees with that of the experiments 
carried out at Marburg, one will find indisputable signs of retrogression and 
cure of the tuberculous foci six to twelve months after treatment, at the post
mortem of imported breeding cattle which have reacted to 'tuberculin.' 

"Six months, then, at least would be necessary, according to von Behring 
to find, if not complete recovery, at least a retrogression of the tuberculous 
foci, if the results in this practical test are the same as in his laboratory. 

"Taking as my basis the information received, and lacking more exact 
means of judging as to the recovery of the treated animals, I cannot say at 
the moment if there are among the animals of the first series any which have 
recovered. " 

The Commission restricted itself to noting that the test of "practical 
re~overy" was, according to von Behring. that of non-reaction to tuberculin, 
and Dr Romer was informed that the Commission saw no objection to putting 
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off the slaughter of the animals of the first series if he thought it would be of 
any use. 

Dr Romer gave his personal opinion to the Commission at the meeting on 
17th January (1908)-that it would be distressing to him to see the animals 
slaughtered at once because that might prejudice the perfect result of an 
experiment which up to that time had been conducted under irreproachable 
-conditions. He read a letter in which Prof. von Behring told him to ask 
the Commission to postpone the autopsies until the end of February (1908). 

It was accordingly agreed between the Commission and Dr Romer :-
(I) To test all the animals of the first series together with the corresponding 

controls with tuberculin. 
(2) That the slaughter of the animals shall be carried out in the following 

,order:-
(a) Between 1st and 4th February two animals treated with tulaselaktin 

and one control. 
(b) Between 23rd and 29th February three treated animals and one control. 
(c) Between 24th and 31st March three treated animals an:l one control. 
The post-mortems to be made whatever the result of the tuberculin tests. 
(3) To decide which animals had to be slaughtered Dr Romer should 

-choose those that had been treated with tulaselaktin, and the Commission the 
-controls. 

(4) That two or three days before slaughter the animals should be subjected 
to the ophthalmo-cutidermic test. 

(5) That should post-mortems indicate the benefit of delaying the 
-slaughter of certain animals, the power should rest with the Commission 
to postpone it. 

Dr Romer admitted that neither tests by tuberculin injections nor the 
{)phthalmo-cutidermic tests could have any prejudicial effect on the treatment 
with tulaselaktin to which the first series of bovines were subjected. 

The animals of the first series were tested with tuberculin on the 24th 
January, and subjected to the ophthalmo-cutidermic test. They were after-
wards slaughtered. . 

Cow No. I. This six-years·old shorthorn cow arrived at Buenos Aires 
from England on 29th November 1906. The tuberculin test made at the 
quarantine station on I oth January 1907 produced a reaction of 1'1 °, on 
account of which the animal was declared tuberculous. On 19th June 190j 
she was tested with 5 cc. of Behringwerk tuberculin in 10 per cent. solution, 
the reaction being 1"4°, maximum temperature 40'4°' • 

No clinical symptom of tuberculosis was discoverable in this animal. 
Dr Romer gave this cow ten injections of tulaselaktin between 26th June 

,and 5th July 1907. The material, prepared at Marburg, was injected in 
small doses. 

The Commission restricts itself to repeating what was communicated to it 
by Dr Romer on this subject. As has been already seen, Dr Romer in no 
case gave the Commission any information as to the weight or volume of the 
doses. 

The injections of tulaselaktin caused no change in the animal's tempera
ture, and no local lesion at the seat of injection. Up to the day of slaughter 
the animal suffered from no other disease, and there was no change in it s 
-condition. 

During the seven months and twelve days elapsing between the com
mencement of treatment and slaughter the animal was weighed and tested 
with tuberculin several times. Before slaughter it was subjected to the 
ophthalmo-cutidermic test. 

From September 1907 to January 1908 the animal remained at the con
valescent field. 



') 0 REPORTS. 

Tuberculin Tests. 

Date. Dose. R eaction. Afax. Temp. 
19th June 1907 5 cc. of 10 % solution. 1"40 

4°'4 
0 

28th August 1907 5 ce. 
" " 

1'80 41"1 
, 

27th October 19°7 5 cc. 
" " 

0'1 0 39 ° 
17th December 1907 10 CC. 

" " 
0'7 ° 39'5: 

2,gh January 1908 5 cc, 
" " 

0'· 39'1 

Before slaughter Prof, Lignieres carried out the ophthalmo·cutidermic test 
on this animal with a positive result, while a previous cutaneous test had 
given a doubtful result. 

In accordance with the agreement with Dr Romer, the animal was killed 
on 3rd February 1908, i,e" seven months and twelve days after the com
mencement of the treatment with tulaselaktin, It was apparently in a 
perfect state of health, 

Post-mortem examination revealed the following lesions: Tuberculous 
lesions in the abdominal cavity on the right side of the diaphragm, Enormous 
tuberculous masses in the lower costal region, extending forwards to the front 
part of the right lung; these had a pearl-like appearance, and when cut into 
presented typical caseous tubercles, The pleura showed the red appearance 
of recent lesions throughout its extent. Three caseous tubercles, about the 
size of a millet or hemp seed, were found in the lung, Bronchial and media
stinal glands showed caseous tubercles, 

Three guinea-pigs inoculated from the pleural and glandular lesions con-
tracted tuberculosis, , 

Cow No, 4, This animal, aged two years and four months, arrived at 
Buenos Aires on 20th January 1907 on board the steamship Burgundy from 
England, 

When tested with tuberculin at the quarantine station it gave a reaction 
of 2'8', the maximum temperature being 41'6', The animal was declared 
tuberculous, and sent to the Commission, . 

On 19th June 1907 the animal was tested with tuberculin by Drs Romer 
and Bidart at the experimental hospital. Injected with 5 cc, of a fO per 
cent. solution of Behringwerk tuberculin, there was a reaction of 2 '5·, and 
its maximum temperature was 41'7", In spite of its good appearance, the 
animal coughed frequently after the slightest exertion, 

Dr Romer gave this animal ten injections of tulaselaktin, which was pre
pared at Marbur!!, The dose was ten times as strong as that given to No, I. 

At the eighth injection of tulaselaktin (3rd July) the animal's temperature 
rose from 38'f to 39'6°, the fever persisting for twelve days, but one could 
not say, according to Dr Romer, whether it was due to the injections of 
tulaselaktin, The fever produced no change in the general condition of the 
animal, which presented no symptom of any complication, However, slight 
temporary infiltrations developed at the seats of injection, and the animal 
had a cough, These all disappeared gradually, 

The cow remained at the convalescent field from 13th October 1907 till 
25th February 1908, 

This animal, like the others of the series, was subjected to the following 
tuberculin tests :-

Date, Dose, Reaction, Max, Temp_ 

28th August 1907 5 cc, of 10 % solution, 2'5
0 

4 1 '3: 
24th October 1907 5 cc, 

" 
0'20 

39'1 
17th December 1907 TO cc, 

" 
., 2'4· 41/ 

24th January 1908 5 cc, 
" " 

3'2 · 4:2 
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The ophthalmic test made by Prof. Lignieres in February 1908 gave a 
doublful result, but the cutaneous reactIOn was positive. 

From July 1907 to February 1908 the animal gained 109 kilogrammes 
in weight. 

With Dr Romer's sanction, the Commission determined to slaughter this 
animal on 2nd March 1908, z:e., eight months and ten days after the com
mencement of the treatment. 

Macroscopic lesions were found as follows : Pleural adhesions at the upper 
part of the right lung. The posterior mediastinal glands showed caseous 
centres the size of a bean. One of the glands was the size of one's fist, and 
full of caseous pus. 

Three guinea-pigs inoculated with purulent material from the glands con
tracted tuberculosis. 

Cow NO.5. Jersey cow, arrived at Buenos Aires on 7th January 1907. 
Tested with tuberculin at the quarantine station on 8th March 1907, it 

gave a reaction of I 'So, the maximum temperature being 40 '5°. 
The authorities declared the animal tuberculous, and placed it at the 

disposal of the Commission. 
On 19th June 1907 Drs Romer and Bidart tested it with tuberculin (5 cc. 

of 10 per cent. solution). Reaction 2'5°, and maximum temperature 41'1°. 
On 22nd and 29th June Dr Romer noted that this cow coughed frequently. 

There was no other symptom of tuberculosis. 
Commencing on 26th June 19°7, this animal received ten injections of 

tulaselaktin. The material, prepared at Buenos Aires, was injected in the 
quantities designated small doses by Dr Romer. 

The animal's temperature showed no marked variation during the treat
mmt, oscillating between 3S'3° in the morning and 38'So in the evening. 
Its general condition was always good. 

It was transferred to the convalescent field , where it remained till 19th 
March 1908. 

The successive tuberculin tests to which it was subjected gave the following 
results :-

Date. Duse. Readi(J1l. lIEa:r. Temp. 
28th August 1907 5 cc. of 10 % solution. 2 ' 2

0 

4°'( 
24th October 19°7 5 cc. " " of 39:9 
17th December 1907 10 cc. 

" " 2 41 
24th January 1908 5 cc. 2'3 ° 4°'9° " " 

On 24th March this animal had gained 112 kilogrammes. 
The ophthalmic test carried out by Prof. Lignieres was negative, the 

cutaneous reaction positive. 
With Dr Romer's acquiescence, the Commission decided to kill this cow on 

27th March, i.e., nine months and five days after the first injection of 
tulaselaktin. 

At the pust-murtolt the following lesions were found: A tu berculous lesion 
the size of one's fist in the base of the right lung. The surface of this lung 
showed four small tubercles. In the substance of the left lung a tubercle the 
size of a pea was found. Posterior medi~stinal gland enlarged and full 
of tuberculous lesions. Anterior mediastinal gland slightly enlarged, with 
a caseating tubercle. Mesenteric glands showed some calcareous centres. 
Small tubercles on the surface and in the substance of the liver. 

Two guinea·pigs inoculated from pieces of the glands contracted tubercu
losis. 

Cow No. 12. Arrived from England at Buenos Aires on 24th May 1907. 
Tested with tuberculin by Drs Romer and Bidart on 19th June 1907, 
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there was a reaction of 1"5° and the m lximum temperature was 40'3°. The 
animal presented no symptom of tuberculosis. 

On 26th June 19°7 Dr Romer commenced the treatment of this animal. 
Between that date and 5th July the animal received ten doses of tulaselaktin 
(prepared at Buenos Aires), in large doses. Neither during nor after the 
treatment was any morbid symptom observed. The animal remained at 
the convalescent field up till 25th February 1908. During the time elapsing 
between the commencement of the treatment and s!aughter, the animal was 
subjected to the followirg tuberculin tests :-

Date. Dose. Reaction. Afax. Tem/,. 
19th June 1907 5 cc. of 10 % solution. 1"5° 40.3" 
28th August 1907 5 cc. "" 2'3' 4 1 '3" 
24th October 1907 5 cc. ",. 0'2° 39'1° 
17th December 1907 5 cc. "" 0'4° 1 39'5' 
24th J alluary 1908 5 cc. "" 2'4 ° 4 1"5° 

The animal gained. 198 kilogrammes during the eight months and eight 
days that it remained in the possession of the Commission. 

The ophthalmic test carried out by Prof. Lignieres gave a positive result. 
The cutaneous test was also posilive. 

This animal was killed on 28th February 1908. 
Post-mortem. -- Post-pharyngeal glands were enlarged and showed two 

circumscribed caseating tuberculous centres. Anterior mediastinal glands 
were considerably enlarged and contained caseating tuberculous centres, 
with greenish-yellow pus in them. The posterior mediastinal gland was 
enlarged, with numerous congested areas. Bronchial glands contained 
a caseous tuberculous centre about the size of a pea. 

Three guinea-pigs inoculated with pieces of gland became tuberculous. 
Bull No. 37. Shorthorn breed, one and a half years old. Arrived at 

Buenos Aires from England on 1 rth April 1907. 
Tested at the port on 21st May it gave a reaction of 2'2°, with a maximum 

temperature of 41'2'. It was dtclared tuberculous and placed at the disposal 
of the Commission. 

Again tested on 19th June by Drs Romer and Bidart with 5 cc. of a 10 
per cent. solution of Behringwerk tuberculin, it gave a reaction of 1'4°, 
with a maximum temperature of 40'7 ° At this time the animal showed 
no clinical symptom of tuberculosis. 

On 26th June Dr Romer gave this animal the first injection of tulaselaktin. 
He used that prepared at Marburg, and the dose was a small one. The next 
morning the animal's temperature was 38'7', and Dr Romer gave a fresh 
injection of tulaselaktin in the same dose as on the previous day. The tem
perature in the evening was 40'. Dr Romer then suspended treatment. 

Two days later (29th June) Dr Romer informed the Commission that the 
animal was coughing very much, especially after slight exertion. 

On 4th July Dr Romer notified to the Commission that he had suspended 
the treatment because a complication had occurred. A gradual fall of 
temperature occurred at the time when treatment was stopped. 

On 7th July Dr Romer recommenced treatment, and from that date up to 
14th July he gave nine doses of tulaselaktin in the same dose as the first two 
of the series. The temperature of the animal between these dates varied 
from 38'8' to 39'7'. The condition of the animal was satisfactory, and the 
cough decreased with treatment. 

The following results were ob~ained in the successive tuberculin tests to 
which the animal was subjected :-

1 Injection maue at the place where the tulaselaktill had been injected. 
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28th August 1907 
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Reaction. 
I·.j. ° 
1° 
0"2

0 

0'5° 
negative 

A£ax. Tell/f. 

4°'( 
40° 
39'1

0 

39'6° 
39'6° 
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During the time that the animal was in the possession of the Commission 
it gained 168 kilogrammes. 

A few days before slaughter an ophthalmic test was negative, and a 
cutaneous test positive. 

This animal was slaughtered on 29th February 1908, eight months and 
eight days after the commencement of treatment. 

Posf-lIlortelll.-Post-pharyngeal gland showed small circumscribed tubercu
lous centres, containing caseous material. In the upper part of the left lung 
there was a tuberculous centre the size of a nut, containing caseous pus and 
calcareous particles. Anterior mediastinal glands contained small caseating 
tubercles. Bronchial glands showed several caseo-calcareous tubercles.' 

Two guinea-pigs inoculated from diseased tissue contracted tuberculosis. 
Bull No. 38. Shorthorn breed, aged one and a half years. Arrived from 

England at Buenos Aires on the steamship Lombardy on 25th April 1907. 
Tested at the port of the capital on 28th May 1907 a reaction of 2° was 

obtained, with a maximum temperature of 41'2°. It was declared tuberculous 
and placed at the Commission's disposal for experiment. 

The tuberculin test performed by Drs Romer and Bidart on 19th June 
1907 gave a reaction of 1'6°, with a maximum temperature of 40'7". The 
animal showed no clinical symptom of tuberculosis. 

Dr Romer gave ten injections of tulaselaktin (prepared at Marburg), ill 
large doses, commencing on 26th June 1907. Neither the temperature nor 
the general condition of the animal showed any changes worth noticing 
during the time that it was under treatment. 

Transferred to the convalescent field in October 1907, it remained under 
the same conditions as the rest of the animals of the series until the end of 
January 19°8. 

The following is the chart of the tuberculin tests :-

Date. 

19th June 1907 
28th August 1907 
24th October 1907 
17th December 1907 
24th January 1908 

Reaction. 
1'6° 
0'3° 
0'2

0 

2'2" 
negative 

Afax. Temp. 

4°'7° 
39'7" 
39° 
41'1° 

The animal's weight increased by 181 kilogrammes while it was in the 
Commission's possession. 

Prof. Lignieres subjected the animal to the ophthalmic and cutaneous tests 
with positive results. 

The animal was killed on 3rd February 1908, seven months and twelve 
days from the date of the first injection of tulaselaktin. 

Post-mortem. - Posterior mediastinal glands showed caseo-calcareous 
tubercles, some of which were surrounded by a fibrous zone. Bronchial 
glands also contained some calcified tubercles. In the two lungs there 
were about a dozen tuberculous centres, varying in size from a nut to an 
almond. 

Three guinea-pigs inoculated from the lung and gland lesions became 
tuberculous. 
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B~ll No. 39. Shorthorn breed, aged three and a half years. Arrived 
at Buenos Aires on 29th April 1907 from England. 

Tested with tuberculin at the quarantine station of the port on 4th May, 
it gave a reaction of 2'4°, with a maximum temperatl.!re of 41"2°. The 
animal showed no symptom of tuberculosis. 

Tested with 5 cc, of a 10 per cent. solution of Behringwerk tuberculin 
by Drs Romer and Bidart on 19th June, it gave a reaction of 2'1°, with a 
maximum temperature of 41°. 

Between 26th June and 5th July 1907 Dr Romer gave ten injections of 
tulaselaktin (prepared at Buenos Aires), in large doses. During the days 
upon which these injections were made neither the tempeIature nor the 
general condition of the animal showed any appreciable alterations. 

It remained at the convalescent field from October 1907 till March 1908. 
Its condition was always satisfactory. 

The animal was subjected to the following tuberculin tests :-

Date, Reaction. lILax. Temp. 
19th June 1907 . 2'1° 41° 
28th August 1907 2'2° 41° 
24th October 1907 2'8° 41'5° 
17th December 19?7 2'f 41"4° 
24th January 1908 2'1° 41'1° 

It gained 36'5 kilogratnmes while under the charge of the Commission. 
The ophthalmic and cutaneous tests gave positive results. 
It was slaughtered on 28th March 1908, nine months and six days from 

the first injection of tulaselaktin. 
Post-1IIortem.-Anterior and posterior mediastinal glands showed many 

'caseous centres. Bronchial glands-several caseating centres. Lungs
tuberculous centres. Liver-enlargement with caseating lesions. 

Guinea-pigs inoculated from pieces of the glands developed tuberculosis. 
Bull No. 40. Shorthorn breed, two yearii and eight months old. Arrived 

at Buenos Aires on 29th April 1907 from England. 
Tested at the port on 4th May, it gave a reaction of 2'3°, with a maximum 

temperature of 41"5°. 
When tested again on 19th June by Drs Romer and Bidart it gave a 

reaction of 1'1°, with a maximum temperature of 40'3°' During the tempera
ture reaction its breathing was much accelerated, and it had a cough. 

Between 26th June and 5th July Dr Romer gave ten injections of 
tulaselaktin, prepared at Buenos Aires, in small doses, and on 29th June 
informed the Commission that the animal's cough persisted. This cough 
almost entirely disappeared during the following months, but returned 
with less severity during the second fortnight in September. 

When the animal was transferred to the convalescent field in October 
this cough improved, and had almost disappeared by the end of January. 
The animal's condition was always good. 

The bull was subjected to the following tuberculin tests :-

Date. Reaction. Max. Temp. 
19th June 1907 I· I 0 4°:3° 
28th August 1907 ° 2'2 41 
24th October 1907 1 ° ° 40 
17th December 1907 1"2 ° 40 ° 
24th January 1908 1'8° 4°'9° 

The increase of weight during the time the bull was 10 the Commission's 
hands was 143 kilogrammes. 
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The cutaneous and ophthalmic tests made by Prof. Lignieres gave positive 
Tesults. 

The animal was killed on 27th March 1908, nine months and five days 
after the first injection of tulaselaktin. 

Post-mortem. -Several caseous centres in the mediastinal gland. Left 
post - pharyngeal gland enlarged and indurated, with some small cas eo
calcareous tuberc!es. Caseo-calcareous tubercles the size of a pea scattered 
under the pleura of the right lung. In the apex a caseating centre the size 
of a pea. Similar but less numerous lesions in the left lung. The whole 
chain of mesenteric glands beset with very numerous caseo-calcareous centres, 
the size of a pea. Small peripheral caseating centres in the liver. The 
hepatic glands enlarged and packed with tubercles. Right prescapular 
gland enlarged and indurated. Fragments of this gland inoculated into a 
guinea-pig set up tuberculosis. 

Control Animals of the First Series. 

The control animals of this series were cows Nos. 7 and 9 and bull No. 41. 
They were placed under exactly the same conditions of housing, feeding, and 
hygiene as the treated animals. 

Dr Romer, representing Prof. von Behring, and the Commission agreed 
that the controls should be subjected to a test with 5 cc. of a 10 per cent. 
Behringwerk tuherculin, and to the ophthalmo-cutaneous test just like the 
animals treated. 

Cow NO.7. Shorthorn breed, thirteen months old. Arrived at Buenos 
Aires on 20th January 1907 from England. 

Tested at the port on 2nd April 1907, it gave a reaction of 2'3°, with 
a maximum temperature of 41'4°. 

It gained 142 kilogrammes in weight. Slaughtered 2nd March 1908. 
Post-mortem.-Pleural adhesions in the upper part of the left lung. Posterior 

mediastinal glands very greatly enlarged; one contained a large cavity full of 
caseous material, calcified at the centre. Left bronchial gland much enlarged, 
but free of tuberculous centres. 

Cow NO.9. Shorthorn breed, one and a half years old. Arrived at Buenos 
Aires from England on IIth April 1907. 

Tested at the port on 2nd May 1907, it gave a reaction of l'f, with 
a maximum temperature of 40'6°. 

The animal gained 92 kilogrammes during the experiment. 
At the post-mortem on 28th March 1908 the lesions of generalised tuber

culosis were found. 
Bull No. 4I. Shorthorn breed, two years old. Arrived at Buenos Aires 

on 20th March 1907 from England. 
When tested at the port it gave a reaction of 2°, with a maximum tem-

perature of 41°. 
The weight of the animal increased 82 kilogrammes during the experiment. 
It was slaughtered on 3rd February 1908. 
Post-mortem.-Posterior mediastinal glands contained some caseo-calcareous 

tubercles. Three small calcareous tubercles in the bronchial glands. 
Three guinea-pigs inoculated with pieces of the lesions contracted tuber

culosis. 

Animals of the Second and Third Series. 
It would be superfluous to set out in detail the facts relating to the animals 

included in these two series. Suffice it to say, that the second series included 
seven bulls (one polled Angus and six shorthorns) and three cows (all short
horns) which were subjected to treatment by Dr Romer, and three shorthorn 
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COWS which were set aside as controls; while the third series included eleven 
bulls and five cows submitted to treatment, and eight bulls reserved as con
trols (ail shorthorns). 

In every case the post-mortem revealed lesions which were either obviously 
tuberculous or were proved to be of that nature by experimental inoculation. 

The Commission was not content with simply finding apparent lesions in 
the cattle subjected to the experiments. 

To remove all possible doubt they determined to make laboratory 
investigations to prove the presence of Koch's bacillus. The investigations 
involved the staining of caseous material, the histological examination of 
sections, and intraperitoneal al1d subcutaneous inoculations, at least three 
guinea-pigs being used for each animal, treated or control. 

The researches were carried out at the Institut National Bacteriologique, 
and, in order to confirm the results obtained there, the Commission in
structed the laboratories of the Assistance Publique and Department 
National d'Hygiene to carry out similar experiments. For this purpose 
carefully removed fragments of lesions were sent to each laboratory 
immediately after each autopsy. The results of the experiments enabled the 
Commission to confirm the existence of living, virulent tubercle bacilli in 
every animal of all three series. 

Conclusions. 

All the facts recorded in the report lead the Commission to the following 
conclusions ;-

(I) Prof. von Behring's tulaselaktin has had no prejudicial effect on the 
experimental cattlc, for the local reaction (at the seat of the injections) 
observed in some of the animals, and the general reaction, due to pulmonary 
congestion (very similar to that sometimes produced by an injection of tuber
culin), noted in others, were temporary and apparently without influence on 
the subsequent development of the lesions. 

(2) Prof. von Behring's tulaselaktin, as employed by Dr Romer, his 
representative, has not caused the recovery from, or the retrogression of, the 
tuberculous lesions in the cattle to which it was applied. 

(3) Tulaselaktin has not hindered the development of fresh tuberculous 
lesions in some of the experimental animals. 

(4) The satisfactory general condition and increase of weight observed in 
a number of animals during the experiments cannot be attributed to tulase
laktin, but to attention to hygiene, excellent fodder, the condition of rest in 
which they were kept, and the growth of the animals (young cattle in most 
cases), as is proved by the fact that the same things were observed in the 
animals that were not treated. ' 

PRlNTED HY W. AND A. K. JOHNSTON, LIl\UTED, EDINBURGH AND LONDON. 




